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SEEEDGODMMEEDORWER & L TNEZEREME (antibiotic-associated encephalopathy : AAE)
HEISNTHY, Type | DS INCHEEND, E7 MUT7FYV > (CTRX) & Type | D AAE ZFFHL,
B EhEPEBEBRBEERETIRZTDURVHABVEEZSNTWVS, SE, RABREDEMERL
ICKBEMAEREWVICK LT CTRX (2 g/day) 185 LT & TAAE ZRAEL, CTRX DRERER (cere-
brospinal fluid : CSF) BED SBEEICW STz 1 FlERET 5,

BEE 7T RBYE, CRXZRE5 6 BEICEBRTEZRY, IHBIIEBRRBIIAREELY, A
HEAREPOFO LIFTA LGEDOR CEMEEIEVIRL T W e, BEEREREL, BHEZEHETOHERE
MTH>fce DNHONUIIBMARBEDAREMA SV EEZ, CSFHD CRXGEERRELZE TS 487
pg/mL EIEREBEABED 4BULICER LTV e, TDT& CTRXITE 5 AAE L2HT L, CTRX D5
LR7AFHIIUNEBLIcE TABRLICERLNIVGSHE LT

BEREETPEREGLED X VAFELDEEN (TRX ZIR5 T3 KICIE, AAEITERDUETH
%, &z, CSF & CTRX DRANDIATHZ MM T 2 EDTEDHED—DTHY, CSFAHD CTRX A

TElE AAE DEEH

\CBRGRREDHZEEZSNS,

Key words: ceftriaxone, adverse effect, antibiotic-associated encephalopathy, cerebrospinal fluid

concentration, hemodialysis

t7 b)) 7 &Yy (CTRX) 13 1986 £ ICARFT
ABREPF UL HEHA SN CEMEED—DTH
5o 7T Db - BEVEDIFRMER 2 5 BEAER & )L
HRTEANRZ VT 02 FL, TOERIIRRENT

BB W RIRE, 4 v 7V FRERE, KB,

VL7 v T0E, RIS L TRWITR I 2787
MRABATIES RIFTH Y, PRl b fhot7 70

AR VAR E HARTHECLIH 1 EHES 2T
HEE LT3, CTRX X & F & F 720 ¥ iE & B
LTBYMHHESS S <, 33~44% AR i ~HEE
SN, TR REEEREDPECENTHRESI NV,
PUREEORIWEM & L CTHUR B E N (antibiotic-
associated encephalopathy : AAE) 28151 TH
D, BTt 770 AR CRPUEETIEE 4 #HAD
7 x¥s (CFPM) ERLHSN TS, CFPM
D AAE % FHES 5 iR EOH#E % E12oWwWT

TR RREET TS 3-13-1
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MmERD LH DAY, CTRXIZ X 5 AAE @ #i i
CFPM 13 &4 < vy CTRX ® AAE # 585ET 5
HEEE R SIIARHIZEDS, S R R R 2
xt L CHERNZ <3G STV D T & h B R EIRTT
PEIZFEBLT 2 WD S D IEBESLETH LY,

Al b AU MEENT % 17 o T 5 KA S
BHEIZBWTCTRX #4512 & % AAE % &\,
WIS S CTRX 12 L 5 AAE 2% WL, ik
52 ETUE LB ZEMET 5o AR ILE
BHARANLHICCTHAB L OREIVE L, [AZR
F &3 BEFRMIENN T 5 mHES] 287 LT
FEhiL7zo 72, MRREFES T H RO MMAZ
BRIIBWTRBEH: OKFEHE T 345).

. EF

BE TR, B

BURIE © BEPRIWEE © 226k & L CIiAERRET 2
BAL, H3BOMHREEN 217> TWwb, AKEHTH
LD MEEBI A - L - R R, BEHENTIE A
EEIMTE RWoREEL 2,

MEAHERRENTEE @ 2 4Fo

FRIERE - WEIE  FFac I Lo

FeEpe - BEAERE © B IUEAE, 2 BUBEIRE, MRE
FURE, MEISEHAESREE, TRO 3O IR,

AR ¢ RFRCHFIE L Lo

ABEREBUE @ IUE 154/71 mmHg, SpO. 95%, I
W%k 21 [ /455, 3% 110 [\1/45, fAiR 37°C, Glasgow
Coma Scale (GCS) 15 Hi

ABERERART HL Bk EL 12400/u L, AR IMEREL
312x10%/uL, ~NEZ O ¥ ¥ 99 g/dL, Ifi/Mi%Ek 259
x10Y/uL, C KIS M % 114437 mg/dL, R E B %
134.1 mg/dL, My~ L 79 = Vi 1568 mg/dL, I
W MU 7 A 137 mmol/L, Ifi{E A V) 7 AME T4
mmol/L, Ifili 27 @ — Ul 94 mmol/L, 7V 7 3~
i 3.0 g/dL, I i # & 1 6.9 g/dL, B I M 211
mg/dL, #&¥ VI ¥E ¥ 0.3 mg/dL.

ABEReM R CT At i, - EE8 CT #ds © LATH
M5 SR 12T TR 0 BEE R % 52 0 FE i
EDOAYIFAL 2 30720 MEE CT BT, Ml
oD mFE R 2O %P7,

ABERENIRSE - 9T 57—V b1 A 10
mg/day, 7 A0 T AR IV S me/day, 1
VARV E 100 mg/day, VS 27 FF 2 5mg/
day, =7 = V¥ U 5EE 40 mg/day, d-7 BV T o

=7 I ¥ A YRR 2 mg/day, TLRERER A VT
7 & 3g/day, K7 ) K—A06mg/day, O F I
F HEAFEE 225 mg/day, 7L AN~ 50 mg/day,
Y % 288 80 mg/day, BT ¥ ¥~ 10 mg/day.
ABetftd « WIRSEIE R & L, 5 CT At i
ORI 25 % 56V, BIPER 2202 X 2 W IfiE % 42
EL, BNHREGECH 2 KW, RN, —
VTUNG =R ED 7T AEHREE Y -7y b
L LTCTRX 2 g/day 2 Bsfi & L7z BHIAFA LD
CROSMEE, BMEREIIdEZ 300, EiloE
bHH5WTE Tz F6HMHOBENTIZYT VT
LTE2h ), RERICHBEBLIE=2—%H
SHL A LICTHEIIZ R o TV B & 2 A R fHY T
filCFER SN B 7HHOP LY EL, READDH
D, BHIZEE2T 2T 5 bHBETSEGEE -
Tz (GCS 12 1) o 5 89 H ISR E o f R &
LTEY IVBRZICEZ Y v =y FhESR H
IRERBRREIL TRE X SV 7 IV AV F 7 3 HEERER 250
mg/day # BiG & L, Y% I Y BIRZDOAE MR H
Whibkse, HEROMELIT o720, FHIWHIZIZEH
WEHR LNV L (GCS 5 5), A idE < &
BELEIZTEFhEARRZED, FOLITFTAL
L CEEZ DR L Tz, 20K, LERE=
¥ —TRAERIEBD Loz, HEETEHT 5
7o OV JEMEZER & AT 5 724%,  BEIL S fo TR <0 1M
P 7 <, & 38 mg/dL, #E 82 mg/dL, ML %k
/UL FTHY, O LEFIIRO LS OORE SR
EE) LDOTIE ol BEOWMELR To72L 2
2 AR AL L 72 ik 23580 5 (Fig. 1-A),
GAERERICH L TP 7 E/8A 5 mg 25 L7z &
IAUFEL, R CAPATBIREL LTEHR
Zx= b ¥ MUY LK (fPHT : A5
1 1,500 mg/day, #EFHS® 450 mg/day) 12X %
IR E MG L72o 55 8 9 HIZHIE & AT o 72 MeAsfd &
ZENnZh, €% 3B 19 ng/mL, HUIRPRH R
VE > 0892 uIU/mL, FT, 091 ng/dL, #4377 ng/
dL & RHE 230§, HUREERE T E XS ER T
Holze TOMICEREELAE U ZWEL LT, M
VERRSUHE, SRS, MMAh, B RE T HERIC
HIFT2BRENTH Y, REERRAE, FEHIZX 2
BEWEH ORI T ETE Rh oz, bivbilid
CTRX 12X % AAE % 5t B (cerebrospinal
fluid : CSF) # @& CTRX % HPLC CTH#I%E L 72
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Fig. 1. Electroencephalogram (EEG) during and after discontinuation of ceftriaxone (CTRX)-induced antibiotic-associated
encephalopathy (AAE).

(A) EEG obtained while the patient’s consciousness was impaired (day 9): delta waves of 0.5-4 Hz (slow waves) are seen.

(B) The Glasgow Coma Scale score decreased from day 6 after CTRX administration, and on day 9, we suspected AAE
caused by CTRX and measured the CTRX concentration in the cerebrospinal fluid (CSF). CTRX in the CSF concentration
was 4.87 1g/mL and the blood concentration was estimated to be 162.3 ug/mL. After the antibiotic was switched to le-
vofloxacin (LVFX), the patient’s consciousness level gradually improved. (C) EEG after improvement of the conscious-

ness level (day 15): Low-amplitude waves of about 40 £V are seen, which is typical for normal adults.

(487 ug/mL : 7 71#), CTRX o Ifil H i £ A
AN, AAE OB S B 5 720 RIS
BOWMNEBLZENTETHE L. TD0D
CSF 2ol x e L& 25 1623 ug/mL
THolzo BG5S CSF 234 f5 0L EY, i
FEIZ 10 LR e SN2 L 2 EB LY, CTRX
I2& 5 AAE &3 L7z CTRX 226 LA 70 X4
TN, RACERL NIV L7z, %15
JWHIZIZGCS 15 mFCesEL, fPHT BI U7V
ANFT I CHEREE T L7z (Fig 1-B)o FREENN
WrBELZEZ A, BMKIZIEEZBEAIALNS
40 pV REREOKIRELZS (Fig 1-0), KM
g L7z &HIWE U RS CSF O T b b o 720
. =EZ=

AAE OFIEBE LR 1% T EwvbiiTnd!”,
AAE IFREL 3D EN, 770 ARY ¥
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RPIRHEER R =) Y RPUREEIL Type I, ¥/ 10
YRPIRER~Y 7 0T A FRPUEIEIL Type I, X
fa =%V —id Type HI TH Y, Type 11ETA
DA REDRVE VDI TWSY, CTRX 12 &
% AAE OFERFIEEEICIE Do TR WS, B
T 7 % ARPUEFED GABA THEAENO MR EES
FES 52 LT, BEEMREOFHEERILIEE 5
LEZLNTWEY,

INFEFTOHEDH CTRX 12 & 5 AAE Ok
X SR OWDEWEET LT L%\, ERIE
RIEEHREETHY, I+ 70— XA 17 ERF
7 BB Il e S CTRX O RIS &
DLELTWELTY, JLCTADPAEE M L 72IER
B, AIEFITIZMH T 2 2 & TRERHRO
WHE RO E PO REDO—D L LTHYHT
HHEEZLNLL (Table 1)o
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CTRX X EHAEETICX 0 s EEL, ~
V75 Y APKT 552 g/day LT D6, B
FEEER BV TG EORTHIIAE L ShTwn
2%, LoL, KEEARLEERLENBEEICBNT
13 CTRX O M2 KIEIZIER T 5 720 M i EE
DEZZ ) Y TPHER SN T Y, FEEIZ AAE
RIIETAH I L3 ENTDH DA, MR A 400
pg/mL FTEALTVLERMDLH DY, BB
THEETIE CTRX ORNBIREIZHAZPRKE WS
ENEZBND, RIEFIO CSF o CTRX HEEIX
487 ug/mL TH Y, Nau 5 OHE CTI1LIRHEM 7
D CSF ~OBATHRIL 3% BETHL I L5, i
IR A 1623 ug/mL L HESE L 720 1B 2 B i¥EE
BHNCTRX % 2 g/day $5- L 721l i ~ 7 7
fEIZ13~15 ug/mL TH Y, EELZHEAD T 7
il & B LRy 10 DL & 3 S 7', CSF i

FEIT IR Sy & BT B & 4 DL ETH o 72987,

i3
WERR IS & I3 5 L AR T o 727 i~
HIFNE T B FEFE LR NEI P (blood brain barrier :

BBB) 2 5 B # 3 2 £ B & i v i B R M
(blood-cerebrospinal fluid barrier : BCSFB) # #%
H1 L T CSF 25 E# 3 28527 57, BBB I3/
EHME MBS B ERH S L TB Y, fenestra L~
R4 F =T A3 & A LW, —J7, BCSFB
TIRMEFE D TEAR G L, IRKEFEN O BMIME 121X
fenestra 7% 5% CTRX IZXRTF FhF v AKR—
5 —28BLU3 (PEPT2, 3) KT =4> 7T
YAR—=H— (OAT) LWz S 1F 5 2 &8
HHMNT W 59%, BBBX BCSFBIZ B W\ T i
PEPT2, 3% OAT [ZEWHHIIZH E, CTRX %
MR~ 52, F72, IRBEWE D OAT 12
IhfgEInssvnbiiTns?, LarL, CTRX
IZ PEPT2, 338 & O°OAT O FHAIEAME < JLE
Pl 5 112 s ORI 38155 CTRX
DREBH LI ITEEL TS G0 5 LHESINT
BY, ABCC2 1249 rs 2273697 G<A TIix CSF %
EEERT I e Tn5Y, ZD72%H, BBB
2B W T CTRX I FNHAILE AT 5 ik L
Z z 5 A", BCSFB C I H. 4l 5 #7012 n .,
CTRX 135> FE S B/ S 72 0 BEREA Tl i
EWNRAILO fenestra BT 5 & E 2 H L7,
BBB (2 B1F 2 EEHEDFEE % Qi (CSFa/IMIE w) T
RTZENTE, FHEMED QuiT (4+4FHi/15) X

BAREFEEFRMES Vol 69 No. 3

10°05KDZ 2 ENTEEY RREHID Qu1d 10.2
x 107 & SLHEMHED 873 x 10712k L C 168% LA L,
BBB IZBWCEEDSEED LY, CTRX 1 100 ng/
mL UL TFTORIEE TIZY v /37 #EE6E)2790~95%
&N, 400 pg/mL DL EOEREEEIZ % B LK 60%
F T T 45", Simon & OFHEN T — % 7 5 MR
BmEAHEELZE A, E— 2 A 300 ug/mL &

g s, WHASEML TWwWizeExonsY,

AAEGICTIIMARER BIZE T ZWE T E ah ol
7%, CSFEENBMETH 722 & B X M EN
BENCTRX 285 Lol s 5" i
FIREDS EA L T2 REME LR Vo H CTRX
IEBBB 2L ObWEEZ L1157, BBB DO
NN A AR OB X B HAEEOfEEIZ L D

s L 7z REEASH Ao BCSFB T m L 72
CTRX O i##EAR 25 fenestra % #8835 Z & T CSF
MEfEERL, BMEHAN@EINIZEER LN,

BBB B &£ (N BCSFB @i 120 2., CTRX @ #Hl
PEASPEPT2, 3% OAT IZx) L THEWZ & % OAT
25 QPRI BT 2 IRBIEVE & OBEHMFEE D
CTRXIBEE LAICO %), AAERRIEL/2 L%
£1L72,

AIEBNE CSF D 5 CTRX 12 & 5 AAE O
W2\ 725 728 Td %o CSF 1& CTRX DI~ D
BITHAFMT A2 N TELHEO—D2TH Y,
CSF H o CTRX #Ml5E1X AAE O W2 A i 7 7T Bk
URHDEEZHND, PIRHEIC L S AAE ZHE
DL VEERRTHDH, HEE L BRI T R
FNCTRX A G- SN TR GEITE#EOH D
WEERSERLILANAVORTREZAE LA
AAEZ GEH) LEN H b, L2 LCTRXIZ L %
AAE OFEFIZ BT CSF iEEE % % L 728 X R
BNTWE 720, SHREMLTOLEDNDH S,

MM ECOHE HETRELD% L,
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Ceftriaxone-induced encephalopathy occurring during hemodialysis:
a case report
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Antimicrobial agents sometimes cause Type I, II, or III antibiotic-associated encephalopathy (AAE).
Ceftriaxone (CTRX) reportedly induces Type I AAE, the risk of which is considered to be notably high in
the elderly and patients with chronic kidney disease.

A 7l-year-old male patient with end-stage renal failure developed AAE after being treated CTRX (2 g/
day) for suspected bacteremia complicating ischemic enteritis. We report a case of AAE diagnosed by the
cerebrospinal fluid (CSF) concentration of CTRX. On day 6, the patient exhibited abnormal behavior. On
day 9, he became unable to communicate and presented right conjugate deviation and repetitive motions.
Meningitis was ruled out based on the findings of a CSF specimen obtained by lumbar puncture. We con-
sidered encephalitis with encephalopathy to be highly probable because the concentration of CTRX in the
CSF (4.87 pug/mL) was four times higher than that in non-meningitis patients. Therefore, we made the di-
agnosis of AAE with CTRX; when the antibiotic administered was switched from CTRX to levofloxacin,
the consciousness level of the patient gradually improved. When CTRX is administered to elderly patients
and patients with risk factors such as impaired renal function, attention should be paid to the possible de-
velopment of AAE. Also, CSF examination is one of the methods to assess the transmissibility of CTRX to
the brain, and the measurement of CTRX in the CSF may be useful for the diagnosis of AAE.
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